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(54) Microbicidal composition 

(57) There is disclosed a microbicidal composition comprising as active ingredients; 
(I) a dithiocarbonimide compound represented by the general formula: 
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N = C 



SCH. 




SCH2 



CH3ON C-NHCH3 

^ II 

O 



wherein Z represents a CH group or a nitrogen atom, and are the same or different and represent a hydrogen 
atom, a Ci-Cg alkyi group, a halogen atom, a C,-C6 alkoxy group, a CrCg haloalkyi group or a Ci-Ce haloaikoxy 
group, or R^ and R^ are taken together to form a methylenedioxy group optionally substituted with fluorine atoms, 
and 

(II) at least one compound selected from the group consisting of ethylenebls(dithiocarbamate) compound, copper 
compound, phthalimlde microbicidal compound, chlorothalonil, anillde rriicrobicidal compound, cymoxanil, dimeth- 
omorph and fosetyl. 



CO 
00 

in 

CM 

o 
o. 

LU 



a 



Pnntea by Rank Xerox (UK) Business Services 
2 u \2fZ 4 



EP 0 792 583 A1 



10 



15 



Description 

The present invention relates to a microbicidal composition. More particularly, the present invention relates to a 
microbicidal composition showing the superior effects of controlling diseases caused by Oomycetes. 

There have been hitherto known many microbicidal compositions. However, many of diseases caused by Oomyc- 
etes have the rapid development of disease symptom once attacked with Oomycetes, and its pathogenic microorgan- 
ism spreads rapidly by secondary infection. Therefore, the diseases caused by Oomycetes are difficult to effectively 
control. Thus, there is a great demand for a microbicidal composition showing the superior effects of controlling the dis- 
eases caused by Oomycetes. „ . ■ . - 

A main object of the invention is to provide a microbicidal composition having the superior effects of controlling the 
diseases caused by Oomycetes. 

This object as well as other objects and advantages of the present invention will become apparent to those skilled 
in the art from the following description. 

The present invention solves the above problemis and provides a microbicidal composition comprising as active 
ingredients: 

(!) a dithioearbonimide compound (referred to as "Compound (I)" hereinafter) represented by the general formula: 



20 



25 




N=^C 



30 



SCH3 



SCH 



CH3ON e-NHCH3 




wherein 2 represents a OH group or a nitrogen atom.- and R^rare the same or different and represent a hydrogen 
atom, a GrCe alkyi group, a halogen atom, a Cr-Ce.alkoxy group, a Ci-C6:halpalkyl group or a CirCe haloakoxy 
35 group, or R^ and R^ are taken together to form a methylenedioxy group optionally substituted with fluorine atoms, 

and - • - ■ ■ . , 1 

(11) at least one compound (referred.to as "Compound (11)" herein after), selected from the group consisting of ethyl- 
• enebis(dithiocarbamate). compound, copper compound, phthalimide microbicidal compound, chlorothalonil. anilide 
microbicidal. compound, cympxanil, dimethomorph and fosetyl. 

At first. Compound (I) is explained. . , - . 1 ' ' p 

In the above general formula, examples of a CrCg alkyl group represented by R' and R^ are methyl and ethyl. 
Examples of a halogen atom-are fluorine and.chlorine, Examples of a CrCe alkoxy group, are methoxy and ethoxy. An 
example of a OyQs haloalkyt group is trif^luoromethyl- An example, of a CyC^ haloalkoxy group is trifluoromethoxy. 
45 Compound (1) can be. prepared by a method described in. EP-A-0656351 . 

The embodiments of Compound (I) are shown together with the compound numbers in Table 1 (The embodiments 
are shown by the definition of respective substituents in the compound represented by the general formula). 
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Compound No. 
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Then. Conipound '(!!) is explained. Each page cited after the name of each compound represents the page where 
each compound is described in "The Pesticide Manual. Tenth Edition (edited by Clive Tomlin. published by The British 
Crop Protection Council and The Royal Society of Chemistry. 1994)". - 

20 In the present invention, the ethylenebis(dithiocarbamate) compound means a salt of ethylenebis(dithiocarbamate) 

such as zinc salt [general name: zineb; chemical, name: zinc ethylenebis(dithiocarbamate) (polymeric). -page 1048]. 
manganese salt [general name: maneb; chemical name: manganese ethyl enebis(dithiocarbamate)(polymeric). page 
637] and salt of zinc and manganese [general name: manzeb; another name: mancozeb; chemical name: manganese 
ethylenebis(dithiocarbamate)(polymeric)eomplex with- zinc salt, page 635]. - - 

25 The copper compound means an inorganic salt of copper which is used as a microbicidal agent (such as chloride, 

oxychloride [general name: basic copper chloride (copper oxychloride); chemical name; dicopper chloride trihydroxide 
(approximate composition). ':pag.e 230], carbonate, oxide, hydroxide, sulfate (page 231). phosphate, silicate, zinc chro- 
mate and hydrazinium sulfate} and an organic salt of copper which is used as a microbicidal agent (such as acetate. 8- 
hydroxyquinolinolate [general name; oxine-copper; chemical name: cupric 8-quinolinoxide, page 758], oxalate, bis(3- 

30 phenylsalicylate), naphthenate (page 716), linolenate and oleate}. 

The phthalimide microbicidal compound means N-(trichloromethylthio)phthai!mide {general name: folpet, page 
518} which is a compound having the N-substituted phthalimide structure, and N-(trichloromethylthio)cyr'oh^^'-'^-rne- 
1,2-dicarboximide (g'eheral name: captan, page 145) and N-(i .1 ,2.2-tetrachloroethylthio)cyclohex-4-ene-'; .^-dicarljo^-.- 
imide (general name: captafol, page 143) which are compounds having the' N-substituted tetrahydrophthalimide struc- 

35 ture. * - * _ 

Chlorothalonil (general name) means tetrachloroisophthalonitrile (page 193). 

The anilide microbicidal compound means a compound having the 2,6-dihiethylanilide structure such as metalaxyl 
(general name){chemical name: methyl N-(2.6-dimethylphenyl)-N-(methoxya'cetyl)alaninate, page 660}, benalaxyl 
(general name){chemical name: methyl N-(2,6-dimethylphenyl)-N-(pKehylacetyl)alaninate; page 71}, furalaxyl (general 
40 name){chemical name: methyl N-(2.6-dimethylphenyl)-N-(2-furanylcarbonyl)alaninate. page 534}, ofurace (general 
name){chemical name: 2-chtoro-N-(2.6-dimethylphenyl)-N-(tetrahydro-2-dxo-3-furanyl)acetamide, page 745} and oxa- 
dixyl (general name){chemical riame: 2-methoxy-N-(2-oxo-l ,3-oxazolidin-3-yl)aceto-2',6'-xylidide, page 755}, and a 
compound having the 3-chtoroanilide structure such as cyprofuram (geherarname"){chemical name: N-(3-chlorophe- 
nyl)-N-(tetrahydro-2-oxo-3-furanyl)cyclopropahecarboxamide, page 1076}.' - 
45 Cymoxanil (general name) means 2-cyano-N-[(ethytamino)carbonyl]-2-(methoximino)acetamide (page 257). 

Dimethomorph (general name) means 4-[3-(4-chlorbphenyl)'-3-(3,4-dimethoxyphenyl)acryloy!]morpholine (page 
351). ■ ■ ■■ ' ■ 

Fosetyl (general name) means ethyl hydrogen phosphonate (page 530). Fosetyl may be used as a salt such as alu- 
minium salt and the like. 

50 The microbicidal composition of the present invention can be used for controlling disease caused by Pvricularia 

orvzae. Cochtiobolus mivabeanus and Rhizoctonia solani of rice. Ervsiphe graminis. t sp . hordei . f. so. tritici . Gibberella 
zeae. Puccinia striiformis . P.araminis. Precondita . Phordei . Typhula SQ- Micronectriella nivalis. Ustilago tritici . U. nuda . 
Tilletia caries . Pseudocercosoorella herpotrichoides . Rhizoctonia cerealis . Rhvnchosporium secalis . Septoria tritici and 
Leptosphaeria nodorum of cereal, Diaporthe citri Elsinoe fawcetti . Penicillium diqitatum . and P italicum of oranges. 

55 Sclerotinia mali . Valsa mali . Podosphaera leucotricha . Alternaria mali and Venturia inaeaualis of apple, Venturia nash- 
icola . Alternaria kikuchiana and Gvmnosporanqium haraeanum of pear, Sclerotinia cinerea . Cladosporium carnophilum 
and Phomopsis sp. of peach, Plasmopara viticola . Elsinoe. amoelina . Glomerella cinqulata . Uncinula necator and Pha- 
kopsora amoeloosidis of vine. Gloeosporium kaki . Cercosoora kaki and Mycospharella nawae of persimmon, Pseu- 
dooeronospora cubensis of cucumber, Colletotrichum lagenarium . Sphaerotheca fuliginea . Mvcosphaerella melonis of 
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Cucurbitaceae plants. Alternaria solani . Cladosporium fulvum and Phytophthora infestans of tomato, Phomopsis vex- 
ans and Ervsiphe cichoracearum of egg plant, Alternaria japonica and Cercosporella brassicae of Cruciferae plants, 
Puccinia allii of Welsh onion. Cercospora kikuchii . Elsinoe glycines and Diaporthe phaseolorum var. sajae of soybean. 
Coll etotri chum lindemthianum of kidney, bean, Mycosphaerella personatum and Cercospora arachidicola of peanut, 
5 Erysiphe pisi and Peronospora pisi of garden pea. Peronospora viciae and Phytophthora nicotianae of broad bean, 
Alternaria solani and Phytophthora infestans of potato. Sphaetotheca humuli and Phytophthora nicotianae of straw- 
berry. Exobasidium reticulatum and Elsinoe leucospila of tea. Alternaria lonqipes. Er vsiphe cichoracearum . Coll et otri - 
chum tabacum and Phytophthora parasitica of tobacco, Cercospora beticola . Diplocaroon rosqe, Sphagrpth^c^ 
pannosa and Phytophthora meaasoerma of rose, Sebtoria chrysanthemiindici and Puccinia horiana of chrysanthe- 
TO mum. Botrytis cinerea and Sclerotinia sclerotiorum of various crops, and various diseases caused by Pvthium sg. In 
particular, the microbicidal composition of the present invention shows the superior effects by its synergistic microbi- 
cidal effects in controlling Oomycetes diseases caused, by such as Peronospora . Phytophthora and Pvthium s^. 

In the mict-oblcidal composition o'f the present invention, a mixing ratio of Compound (I) and Compound (II) is not 
limited to. specified ones. An amount of at least one compound selected fromi the group consisting of ethylenebis{dithi- 
15 ocarbamate) compound, cbpper^compo'und. phthalimide microbicidal compound, chlorothalonil and fosetyl is usually in 
the range of o'l to 1 00 parts by weight,' preferably 0.5 to.50 parts by weight based on 1 part by weight of Compound (I). 
An amount of the anilide microbicidal compound is usually in the range of 0.01 to 20 parts by weight, preferably 0.1 to 
10 parts by weight based on 1 part by weight of Compound (I). An amount of cymoxanil is usually in the range of 0.1 to 
100 parts by weight, preferably 0.5 to 50 parts by weight based on 1 part by weight of Compound (I). The amount of 
20. dirnethomorph is usually. in the range of 0.1 to 50 parts by weight, preferably 0.2 to 10 parts by weight based on 1 part 
by weight. of Compound { I)! ^ ' / . ■ - 

The'microbicidal composition of the present invention can be used merely by mixing Compound (I) and Compound 
(II). However, the microbicidal cpnippsition of the.pres'ent invention is usually used by formulating preparations such as 
water dispersible powder, suspension, granule, dry-flowable agent, emujsifiable concentrate, liquid formulation, oil solu- 
25 tion. smoking agent aerosol agent and microcapsule, by mixing Compound (I) and Compound (II), mixing the mixture 
with solid carrier, liquid carrier and/or gaseous carrier and, if necessary, adding thereto, an adjuvant for preparations 
such as surfactant, adhesive agent, dispersing agent and stabilizing agent. Alternatively, the microbicidal composition 
of the present invention may be used by formulating Compound (I) and Compound (11) jnto preparations separately, 
diluting each preparation with water arid mixing both preparations. The total amount of active ingredient compounds 
30 contained in these preparations is usually 0,'l to 99% by weight, preferably. 0,2 to 90% by weight. . 

In a further embodiment, the two compound formulations comprising* I and II can be applied to the plant to be 
treated separately in consecutive order. 

Examples of the solid carrier are pulverized or particulate clay (such as kaolin clay, diatomaceous earth, synthetic 
hydrated silicon oxide, attapulgite clay, bentonite and acid clay), talcs, other inorganic minerals (such as sericite, quartz 
35 powder, sulfur, powder, activated, carbon,, calcium carbonate and hydrated silica), and salt for chemical fertilizer (such 
as ammonium sulfate, ammonium phosphate, ammonium nitrate, urea and ammoniurn chloride). Examples of the liquid 
carrier are water, alcbhpls (such as methanol and ethanol), ketones (such as acetone, methyl ethyl ketone and 
;^cyclohexanone),. aromatic hydrocarbons (such" as benzene,, toluene, xylene, ethylbenzene and methylnaphthalene). 
aliphatic hydrocarbons (such as hexane and kerosene), esters (such as ethyl acetate and butyl acetate), nitriles (such 
40 as acetonitrile and isobutyronitrile), ethers (such as dioxane and diisopropyl ether), acid amides (such as dimethylfor- 
mamide and dimethylacetamide), halogenated hydrocarbons (such as dichloroethane. trichloroethylene and carbon tet- 
rachloride). Examples of the gaseous carrier are butane gas, carbonic acid gas and fluorocarbon gas. 

Examples of the surfactant are ajkylsulfuric ester , alkylsulfonate, alkylary (sulfonate, alkyi aryl ether and its polyox- 
yethylene compound, polyethylene glycol ether, multivalent alcohol ester and sugar alcohol derivative. 
45 Examples of the adhesive agent and the dispersing agent are casein, gelatin, polysaccharides (such as starch, 
acacia, cellulose derivative and alginic acid), lignin derivatives.bentonite. sugars, and synthetic water-soluble polymers 
(polyvinyl alcohol,. polyvinyl pyrroiidone and pplyacrylic.acid). Examples of the stabilizing agent are PAP (acid isopropyl 
phosphate)." BHT (2.6-di-tert-butyl-4-methylphenol). BHA (mixture of 2-tert-butyl-4-methoxyphenol and 3-tert-butyl-4- 
methoxyphenol). vegetable oil, rriineral oil. and fatty acids or esters thereof. 
' 50 The above-described preparations. are applied to plants or soil as they are or by diluting with water or the like. When 
the preparations are applied to soil, they may be sprayed to the surface of the soil or may be used by applying in admix- 
ture with the soil. Alternatively, the preparations may be applied by various methods such as seed treatment method 
and ULV method. When the preparations are' used as a seed treating agent, they are used by seed coating treatment, 
seed soaking treatment, seed spraying treatment or the like. 
55 The microbicidal composition of the present inventk^n may be used together with other microbicidal agents, insec- 

ticides, acaricides. nematicides, herbicides, seed disinfectants, fertilizers, soil conditioners and the like. 

The amount of application of the microbicidal corrtposition of the present invention depends upon kind of active 
ingredient compound, mixing ratio of Corripound (I) and Compound (II). weather conditions, preparation form, applica- 
tion time, application method, application place, subject disease damage, subject crop and the like and the total amount 
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of the active ingredient compounds is usually 0.001 to lOOOg/are. preferably 0.1 to lOOg/are. When emulsifiable 

concentrate, water dispersible powder, suspension, liquid formulation or' the like are applied, the application concentra- 
tion is usually 0.0001 to 1% by weight, preferably 0.001 to 0.5% by weight. Granule, powder or the like are applied as 
they are without dilution. Upon seed treatment, the total amount of active ingredient compounds to be applied is usually 
5 0.001 to 50g/kg seed, preferably 0.01 to lOg/kg seed. 

The following Preparation Examples and Test Examples illustrate the present invention in detail but are not to be 
construed to limit the scope. thereof: 

"Part". means "part by. weight" unless.otherwise indicated. / ' . 

10 Preparation Exarriole 1 '/ ' ' , , . 

One part* of Compound (la). (Ibj. (Ic). (Id), (le). (If). (Ig) or (Ih); 5 parts of zineb. maneb. manzelD. inorganic salt of 
copper, organic salt of copper, folpet, captan. captafoi; chlorothalonil, rtietalaxyl. benalaxyl'. furalaxyl, ofurace, oxadixyl. 
cyprofuram. cymoxanil. dimethomorph or fosetyl; one part of synthetic hydrated silicon oxide; 2 parts of calcium lignin 
15 sulfonate; 30 parts of bentonite and 61 parts of kaolin dlay are well ground and "mixed, water is added thereto to well 
knead together, followed by granulation and drying to obtain granules. ^ . . 

Preparation Example 2 

20 5 Parts of Compound (la), (lb). (Ic). (Id),'(le), (If). (Ig) or (Ih); 5 parts of zineb, rnaneb, manzeb. inorganic salt of cop- 

per, organic salt of copper, folpet. captan, captafoi, chlorothalonil. metalaxyl, benalaxyl. furalaxyl, ofurace. oxadixyl, 
cyprofuram. cyriioxanil, dimethomorph or fosetyl; one part of synthetic hydrated silicon oxide; 2 parts of calcium lignin 
sulfonate;* 30 parts of bentonite and 57 parts of kaoliri clay are well ground and mixed, water is added. thereto to well 
knead together, followed by granulation and drying to obtain granules'. ' 

25 

Preparation Example 3 ' 

0.5 Part bf Compound (la), (lb), (Ic), (Id), (le). (If), (Ig) or (Ih); 2.5 parts of zineb. maneb. marizeb, inorganic salt of 
copper, organic salt of copper, folpet, captan. captafoi; chlorothalonil. metalaxyl, bertalaxy I. furalaxyl. ofurace. oxadixyl, 
30 cyprofuram. cymoxanil. dimethomorph or fosetyl; 86 parts of kaolin clay and'1 1 parts of talc are well ground and mixed 
to obtain powders. ■ . . , 

Preparation Example 4 

35 5 Parts of Cornpound (la), (lb), (Ic). (Id), (le)'. (10. (Ig) or (Ih); 25 parts^of zineb, maneb, manzeb. inorganic salt of 
copper, organic salt of copper, folpet. captan. captafoi. chlorothalonil." metalaxyl. benalaxyl. furalaxyl. ofurace, oxadixyl. 
cyprofuram, cymoxanil, dimethomorph or fosetyl; 3 parts of polyoxyethylene" sorbitan mondoleate; 3 parts of car- 
' boxymethyl cellulose and 64 parts of water are mixed and wet-ground to the particle "size of less than 5 microns to 
obtain suspensions." \ . \ ' ^ 

Preparation Example 5 

10 Parts of Compound (la), (lb), (Ic), (Id), (le), (If), (Ig) or (Ih); 50 parts of zineb. maneb. manzeb. inorganic salt of 
copper, organic salt of copper, folpet. captan. captafoi. chlorothaionii, metalaxyl. benalaxyl. furalaxyl. ofurace, oxadixyl. 
45 cyprofuram. cymoxanil. dimethomorph or fosetyl; 3 parts of calcium lignin sulfonate; 2 parts of sodium lauryl sulfate and 
35 parts of synthetic hydrated silicon oxide are well iground and mixed to obtain water dispersible powders. 

The following Test Examples indicate that the microbicidal composition of the present invention has the excellent 
disease controlling activity. 

The controlling effect, which is expected when treatment is carried out by mixing the given two kinds of active ingre- 
50 dient compounds, is generally calculated according to the following Colby equation. 

' * • ' ■ ' ' E = X + Y -^^ 

100 

55 

X: Controlling value (%) when treatment is carried out by using an active ingredient compound A at the concentra- 
tion bf m ppm 

Y; Controlling value (%) when treatment is carried out by using an active ingredient compound B at the concentra- 
tion of n ppm . ■ 
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E; Controlling value (%) when treatment is carried out by using the active ingredient compound A at the concentra- 
tion of m ppm and the active ingredient compound B at the concentration of n ppm (hereinafter referred to as 
"expected controlling value") 

5 If the controlling value (%) when treatment is carried out by actually mixing two kinds of active ingredient com- 

pounds is greater than the expected, controlling value (%), it can be said that there is the synergistic effect in a combi- 
nation of those compounds. , ' : 

Test Example V 

10 

Sandy loam was filled into a plastic pot, a vine (Berry A) was seeded thereto, the vine" was grown for 40 days in a 
greenhouse. A test preparation, which had been formulated into a water dispersible powder according to Preparation 
Example 5. was diluted with water to a predetermined concentration. The diluted test preparation was sprayed to foliage 
of a vine seedling having developed three leaves so as to effectively attach to the leaf surface. Then, the seedling was 
15 spray-inoculated with a zoosporanglum suspension of Plasmopara viticola . After inoculation, the seedling was placed 
under high humidity at 23 overnight, grown for 7 days in a greenhouse, severity (%) was investigated and the actual 
controlling value (%) was obtained according to the following equation. 

Controlling value (%) = {[Severity of non-treated plant (%) - severity of treated . 
20 plant (%)l/[severity of non-treated plant (%)]} X 100 

The results are shown in Table 2 - 
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Table 2 



10 



Test compound 



Concentration 
of active 
ingredient 
(ppm) 



Actual 
controlling 
value 
(%) 



Expected 
controlling 
value 
(%) 



* 


( la ) +man2eb 


0.8-Hll* 


:90- > 


63 




(Ib)+man2eb 


0.8 + 11 ■ . 


• ' 94; ; 


74 




( Ic ) -t-manzeb 


0.8+11 


go- 


66 


15 - 


{ la ) +copper 


0^8+11. 


es - 


60 




oxychloride 


■■ ■ - 




• 

64 




( Ic ) +copper 


0 . 8+11 


8 0 • 




oxychloride 






72 




( Ig ) +copper 


0.8+11 - 


90 - • 


2G 


oxychloride 




. ■■ • ■-■ 


55 




( la )+f olpet 


0 . 8 + 8 


. 90 




( Ib)+folpet 


0.8 + 8 


9 2 


6 7 




( Id)+folpet 


0.8 + 8 


88 


60 




( la ) +chlorothalonil 


0.8+10 


70 


53 


25 


( Ic ) +chlorothalonil 


0.8+10 


70 


57 




( Ig )+chlorothalonil 


0 . 8 + 10 


80 


67 




( la ) +metalaxyl 


0.8+0.5 


90 


68 




( lb ) +metalaxyl 


0.8+0.5 


95 


76 




( Ig ) +metalaxyl 


0.8+0.5 


95 


77 


30 


( lb ) +cyTT\oxanil 


0.8+30 


82 


67 




( Ic ) +cymoxanil 


0.8+30 


76 


60 




( Id ) +cyTnoxanil 


0.8+30 


70 


51 




( la ) +dimethoinorph 


0.8 + 1 


85 


60 




( Ic ) +dimethomorph 


0.8 + 1 


85 


64 


35 


( Ig ) +dimethomorph 


0.8+1 


90 


72 




( la ) +f osetyl 


0.8 + 8 


90 


50 




( lb) +fosetyl 


0.8 + 8 


95 


63 




( Id)+fosetyl 


0.8 + 8 


90 


45 




(la) 


0.8 


50 




40 


(lb) 


0.8 


63 






(Ic) 


0.8 


55 






(Id) 


0.8 


45 






(Ig) 


0.8 


65 






Manzeb 


11 


25 




45 


Copper 


11 


20 






oxychloride 


8 


10 






Folpet 






Chlorothalonil 


10 


5 




50 


Metalaxyl 


0.5 


35 




Cymoxanil 


30 


10 





55 
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Table 2 (cont'd) 



Test compound Concentration Actual Expected 

of active controlling controlling 

..ingredient value value 

(ppm) (%) ■ {%) 

10 ' ' - 



Dimethomorph 1 20 

Fosetyl 8 0 



15 



Test Example 2 

20 Sandy loam was filled into a plastic pot, a tomato (Ponterosa) was seeded thereto, the tomato was grown for 20 

days in a greenhouse. A test preparation, which had been formulated into a suspension according to Preparation Exam- 
ple 4, was diluted with water to a predetermined concentration. The diluted test preparation was sprayed to foliage of a 
tomato seedling having developed two true leaves so as to effectively attach to the leaf surface: Then, the seedling was 
spray-inoculated with a zoosporangium suspension of Phvtophthora infestans . After inqculatiqn, the seedling was 

25 placed under high humidity at 23 °C overnight, grown for 4 days in a greenhouse, severity (%) was investigated and the 
actual controlling value (%) was obtained according to the above^equation. 

The results are shown in Table 3 - ; 
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Table 3 



Test compound 




Concentration of active 
ingredient (ppm) 


Actual controlling value 
(%) 


Expected controlling 
. value (%) 






(Ia)+manzeb 


12.5+12.5 


100 


90 . 


(Ib)+.man2eb 


: 12.5+12.5 


.100 


95 


(ld)+manzeb 


12.5+12.5 


100 


85 


(lb)+chlorotha!onil 


12.5+12.5 


100 


95 


(lc)+chlorothalonil 


12.5+12.5 


100 


96 


(ld)+chlorothalonil 


r 12.5+12.5 


100 


85 


.('a)+nnetalaxyl 


12.5+1 2..5..^ 


100.. . 


85 


(lb)+metalaxyl 


12.5+12.5 


100 


93 


(lc)+metalaxyl 


12.5+12.5 


100 


94 


(ld)+metalaxyl 


12.5+12.5 


100 


78 


(le)+metalaxyl 


: 12.5+12.5 


• - 100 ^ ■ 


94 


(lf)+metataxyl 


12.5+12.5 


100 : " ' " 


■ . 90 . 


- (Ig)+metalaxyl , . 


, . 12.5+12.5 


■ .100 . > ' : 


94 ' 


(Ih)+metalaxyl 


12.5+12.5 




93 


(lb)+cymoxanil 


12.5+50" 


100 , , 


• 93 


(lc)+cymoxanil 


12.5+50 


100 ' " ' ' 


95 


(lg)+cymoxanil 


12.5+50 


100 


95 


(la)+dimethomorph 


12.5+12.5 


100 


92 


{lc)+dimethomorph 


12.5+12.5 


100 


95 


(lg)-i-d:m6thomorph 


12.5+12.5 


100 


95 


(la) 


12.5 


80 


- 


(lb) 


12.5 


90 


- 


(tc) 


12.5 


92 


* 


(Id) 


12.5 


70 


- 


(le) 


12.5 


92 




(If) 


12.5 


86 


- 


(ig) 


12.5 


92 




(ih) 


12.5 


90 




Manzeb 


12.5 


50 




Chlorothalonil 


12.5 


50 




Metalaxyl 


5 


25 




Cymoxanil 


50 


33 




Dimethomorph 


12.5 


60 





The following Preparation Example illustrates the preparation of Compound (I) used in the present invention 
Reference Preparation Example [Preparation of Compound (le)] 

Carbon disulfide (2.0g. 26mmol) was added to a mixture of 4-ethoxy-3-fluoroaniline (2.7g, 17mmol) and triethyl- 
amlne (4.0g. 40mmol) while stirring. The mixture was stirred at room temperature for 10 hours. N.N-dimethylformamide 
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(30ml) was added thereto and methyl iodide (2.2g, l6mmot) was added dropwise. The mixture was stirred at room tem- 
perature for 30 minutes and dilute hydrochloric acid was added thereto, followed by extraction with diethyl ether. The 
organic layer was washed with a saturated sodium chloride solution, dried with anhydrous sodium sulfate and concen- 
trated under reduced pressure. The residue was subjected to silica gel column chromatography (elutipn solvent: hex- 
5 ane ethyl acetate=4 1) to obtain'methyl 4-ethoxy-3-fluorophenyldithi6carbamate (2.5g, lOmmol) as crystals (m.p. 108.0 
°C). 

Sodium hydride (60%.oii dispersion. 60mg, 1 .5mmol) was added to a solution of 4-ethoxy-3:fluorophenyldithiocar- 
bamate (0.40g, 1 .6rnmol) in tetrahydrofurari (20ml) at room temperature. The mixture was stirred at room temperature 
for 30 minutes and (E)-methoximino-2-(2-bromomethylphenyl)-N-methylacetamide (0.42g, I.Smmol) was added 
10 thereto. The mixture was stirred at room temperature for 30 minutes and water was added thereto, followed by extrac- 
tion with ethyl acetate. The organic layer was dried with anhydrous magnesium sulfate and concentrated under reduced 
pressure. The residue was subjected to silica gel column chromatography (elution solvent: hexane ethyl acetate=1 1) 
to obtain (E)-2-methoximino-2-(2-(4-ethoxy-3-fIuorophenylimino)-(methylthio)methylthiophenyl]-N-methylacetamide 
(O.eOg. 1 .3mmol) as an oil. 

75 ^H-NMR (CDClan'MS. 6 (ppm)) 1.26 (3H. t. J==7.1Hz). 2.45 (3H. s). 2.88 (3H. d. J=4.6Hz). 2.95 (3H. s). 4.12 (2H, 

q. J=7.1Hz). 4.22 (2H, br s). 6.55-7.50 (8H. m) 

Some NMR data of the other compounds used in the present invention are shown below. 

Compound (la): 

20 

^H-NMR (CDClarrMS. 6 (ppm)) 2.46 (3H. s). 2.89 (3H. d, J=5.0Hz), 3.95 (3H. s). 4.21 (2H. br s). 6.51-7.46 (8H, m) 
Compound (If): 

25 ^H-NMR (CDCIs/TMS. 6 (ppm)) 2.31 (3H.s). 2.44 (SH.s). 2.86 (3H. d. J=5.0Hz). 3.95 (3H. s), 4.22 (2H. br s). 6.72- 

7.49 (9H, m) 

Claims 

30 1. Microbicidal compositions comprising as active ingredients: 

(1) a dithiocarbonimide compound represented by the general formula: 



35 



40 




CHaON^ C-NHCH3 



wherein Z represents a CH group or a nitrogen atom. R^ and R^ are the same or different and represent a 
hydrogen atom, a CyCQ alkyi group, a halogen atom, a C1-C5 alkoxy group, a Ci-Cg haloalkyl group or a Ci- 
Cg hatoalkoxy group, or R^ and R^ are taken together to form a methylenedioxy group optionally substituted 
with fluorine atoms, and 

(11) at least one compound selected from the group consisting of ethylenebis(dithiocarbamate) compound, cop- 
per compound, phthalimide microbicidal compound, chlorothalonil, anilide microbicidal compound, cymoxanil, 
dimethomorph and fosetyl. 

2. The microbicidal composition according to claim 1 . wherein the ethylenebis(dithiocarbamate) compound is at least 
one member selected from the group consisting of zineb. maneb and manzeb, the copper compound is at least one 
member selected from the group consisting of inorganic salt of copper and organic salt of copper, the phthalimide 
microbicidal compound is at least one member selected from the group consisting of folpet, captan and captafol. 



10 
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and the anilide microbicidal compound is at least one member selected from the group consisting of metalaxyl. 
benalaxyl, furalaxyl. ofurace, oxadixyl 'and cyprofuram. 

A method of controlling Oomycetes fungi diseases, which comprises applying the^cbrnpositions as defined in claim 
1 or 2 to a locus where Oomycetes fungi propagate. 



Use of the compositions as defined in claim Vor 2 for controlling Oomycetes fungi diseases. 
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